TIMEX/SINCLAIR 1600 
BRANCHING TECHNIQUES 


Introduction- Branch Types 


Branches in a program are singles steps or routines (sets of 
steps) which cause the computer to go to certain places in the 
program. You, the programmer, may tell the €omputer where to go 
in the program in two general ways: directly, with a GOTO or 
GOSUB command, or; indirectly, with a variety of routines. 


There are three basic ways you can cause branches 
indirectly. The simplest to understand is the method which uses 
IF... THEN statements. The second method, which is a bit harder to 
understand, uses a type of logic which the computer understands 
and is called BOOLEAN LOGIC. The third method blends both 
applications into a "hybrid" routine. 


If you are confused by the term boolean or the idea of 
hybrid routines, relax and read on. Both terms will be explained 
before the branching routines of those types are explored. 


Absolute VS. Conditional Branches 


If you, as a programmer, decide that you want the computer 
to go from line 100 to line 500 every time the computer gets to 
line 100, then the easiest way to do this is to write line 100 as 
follows: 100 GOTO 500. This branch is an absolute branch. 


However, if you only want the computer to go to line 500 if 
several conditions have not been met and want it to go to other 
Places if conditions are met, you might construct the following 
routine: 

80 INPUT A$ 

85 IF A$="A" THEN GOTO 200 

90 IF A$="B" THEN GOTO 250 

95 IF As="C" THEN GOTO 375 

100 IF As="D" THEN GOTO 400 

105 LET BS="INVALID COMMAND" 

110 GOSUB 500 

500 PRINT B$ 
505 RETURN. 


The plain english translation of this routine could be 
written like thiss 1) The computer asks the user to type in 
something. 2) If the user types "A", the computer finds line 200 
and does what that line says to do. 7) If the user types "B", the 
computer goes to line 250. 4) If the user types "C", the computer 
goes to line 325. 5) If the user types "D", the computer goes to 
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line 400. &) If the user types something other than "AT, "EB", "Cc" 
or "D", the computer prints INVALID COMMAND and asks for an input 
again. 


Two further ideas about this routine need to be understood 
here. First, the BS string is used to store any program MESSAGE se ow 
Second, the two lines labeled 500 and S505 print the fad 
message and return to the calling line. Since this two line pair 
can print any message, the programmer can save space and time by 
writing the print command once instead of each time a program 
message is to be generated. 


Boolean Logic 


The Sinclair computer uses only two logical words which need 
to be explained here: AND and OR. The easiest way to understand 
these words is by example and a translation. 


First, AND. 10 IF A=1 AND B=1 THEN GOTO 100 means this in 
Plain english: if both A and B contain numbers equal to i, then 
go to line 160. If either variable A does not equal 1 or variable 
B does not equal i, the computer will go to the next line and do 
what it says to do. 


Next, OR. 10 IF A=1 OR B=1 THEN GOTO 100 means: if either 
variable A contains 1 or variable B contains 1 then go to line 
100. If neither A nor B contain 1, then the computer goes to the 
next line and does what that line tells it to da. 


Now that we understand AND and OR, some deeper explanation 
is in order. The following simple series of lines can all be 
combined into one line: 

85 IF A$="A" THEN GOTO 200 
90 IF A$="B" THEN GOTO 250 
9S IF AsS="C" THEN GOTO 325 
100 IF AS="D" THEN GOTO 400. 


The one line might look like this: 
85 GOTO (A%="A" AND 200) OR (AS="B" AND 250) OR (AS="C" AND 
325) OR (A$="D" AND 400). 
The english translation for this is the same as the english 
wording given for the routine in the absolute vs. conditional 
branching section ( 2 through 5 ). 
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Hybrid Methods 
Study the following: 


85 GOTO (AS="A" AND 200) OR (AS="B" AND 250) OR (AS="C" AND 325) OR 
(A$="D" AND 400) 

90 GOSUB 500 

95.GOTO 30 (where 30 contains menu print command) 

500 PRINT "PLEASE TRY AGAIN, YOUR CHOICE > WASN'T ON THE MENU" 

505 RETURN 


Line 85 is the line from the Boolean Logic section, 
Line 90 calls the “PLEASE TRY AGSIN,..." line, 
Line 95 causes the. computer to return to the menu print line, 


So, we now have a fairly efficient way to branch to different lines in a 
program depending upon the contents of A$, If line 85 were the only branch ° 
line in the program, line 90 should read PRINT "PLEASE TRY AGAIN,...", However, 
if more than one menu routine exists in the program, it is more efficient to 
use the routine as given above. 
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INTRODUCTION: BRANCH TYPES 


Branches in a program are single steps or routines 
(sets of steps) which cause the computer to go to 
certain places in the program. You, the programmer, 
may tell the computer where to go in the program in 
two general ways: directly, with a GOTO or GOSUB 
command, or indirectly, using a variety of routines. 
[You can also tell the computer “where to go" by 
pulling the plug... we’re not talking about that 
here! -fn] 


There are three basic ways you can cause branches 
indirectly. The simplest to understand is the method 
using IF... THEN statements. The second method, which 
is a bit harder to understand, uses a type of logic 
called "Boolean Logic" which the computer employs. 
The third method blends both applications into a 
"hybrid" routine. 


IF you are confused by the term "Boolean" or the 
idea of hybrid routines, relax and read on. Both 
terms will be explained before we explore those 
types of branching routines. 
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ABSOLUTE vs. CONDITIONAL BRANCHES 


Tf you, the programmer, decide that you want the 
computer to go from line 100 to line 500 every time 
it gets to line 100, then the way to do this is as 
follows: 160 GOTO 500. This branch is an absolute 
branch. 


However, if you only want the computer to go to line 
300 if certain conditions have not been met, and 
want it to go elsewhere if conditions are met, you 
might construct a routine like the following: 


80 INFUT A$ 

85 IF Ag="A" THEN GOTO 200 

90 IF Ag="B" THEN GOTO 250 

95 IF As="C" THEN GOTO 375 

160 IF Ag="D" THEN GOTO 400 

105 LET B$=" INVALID COMMAND" 

116 GOSUB 500 

i120 GOTO 30 {where 30 contains the menu print 
command? 


200 CLS 
310 PRINT B$ 
320 RETURN 


The plain English translation of this routine is as 
follows: 1) The computer asks the user to type in 
something. 2) If he types "A", the computer finds 
line 200, jumps there, and does what that line says 
to do. 3) If he entered "B," "C," or "D," then the 
computer jumps to lines 250, 275 or 400 
respectively. 4) If anything other than "A," "B," 
"C" or "D" is entered, the computer clears the 
screen and prints INVALID COMMAND and asks for input 
again. 


Another programming point is demonstrated in lines 
105-520. The string BS can be used to hold any 
program message. The three lines from 500-520 are a 
"subroutine," which clears the screen, prints a 
program message, and returns to the line that 
“called” it with the GOSUB (go to subroutine) 
command. Since this three-line subroutine can print 
any program message, you can save programming space 
and time by writing the print command only once 
instead of each time you have to generate a program 
Message. 
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BOOLEAN LOGIC 


Most computers (including the Timex/Sinclair family) 
use two logical words (commands) which need be 
explained here: AND and OR. 


First, AND. The program line, 10 IF A=i AND B=i THEN 
GOTO 100 means this in plain English: If both A and 
B contain the number 1, then go to line 100. If 
either variable does not equal one, then go on to 
the next line instead. 


Next, OR. 10 IF A=1 OR B=1 THEN GOTO 100 means: If 
either or both variables contain 1, then jump to 
line 100. If neither variable contains 1, then go on 
to the following line. 


When the computer encounters an expression involving 
"=", it tests to see if this expression is true (1) 
or false (0). In the above examples, the expressions 
"A=1" and "B=1" are true if the variables equal one, 
false otherwise. So we could have simplified the 
example program lines somewhat. To use the AND 
example, we could have said: 100 IF A AND B THEN 
GOTO 100. The results would have been the same. Any 
number other than zero is considered "true," whereas 
zero is considered "false." As a result, if A and B 
were both equal to 1 (more precisely, non-zero) then 
the program would jump to line 100, else it would 
simply continue with the next line. 


Now that we understand AND and OR, let’s see what we 
can do with it. We could combine lines 85-100 in the 
program segment above into a single line. This line 
might read, 


85 GOTO (A$="A" AND 200) OR (At="B" AND 250) OR 
(A$="C" AND 325) OR (A$="D" AND 400) 


The plain English translation for this is the same 
as for the original series of lines. 


Another logical word is NOT. This one simply inverts 
the logic; for example, the line 100 IF NOT (A=1) 
THEN GOTO 500 will only go to 500 if a is NOT equal 
to 1. Similarly, 100 GOTO (500 AND NOT A) will go to 
line 500 if A equals zero, and will fall through to 
the next line otherwise. 
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A "hybrid" branch is simply one that combines IF... 
THEN with boolean logic branches. For example, a 
line in a program might read as follows: 


HYBRID METHODS , hia 
HALE 

D 
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500 IF N>0 THEN GOTO (A$="A" AND 200) OR (A$="B") OR one 
a @ 
The variable N might contain, for instance, the i 
number of records in a file program. If this is @ 
zero, this line will simply “fall through" to the . 
following lines, which might be the set-up for the 3 
program. Otherwise, if files are present, it goes to 


various parts of the program to manipulate the file 
according to previously entered choices (A. B, etc.) 


Carefully thought-out branches can streamline and 
compact your program, allowing your computer to do 
more with its available RAM space. The best way to 


learn is to experiment on your own, and work out ray 
ways of efficiently telling your computer "where to 
go. n 
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